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Delayed diagnosis in breast cancer 697who had visited two, and three or more hospitals before getting a correct diagnosis had longer
delays in diagnosis than patients who had visited one hospital (odds ratioZ 2.23 and 9.26, 95%
confidence interval 1.37e3.63 and 95% CI:3.87e22.15, respectively).
Conclusion: Results of this study are anticipated to serve as a reference for the government
and medical institutions to develop policies to reduce the number of hospitals visited before
diagnosis for breast cancer patients, and ultimately to achieve the goal of early detection
and treatment.
Copyright ª 2013, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
Breast cancer is the most prevalent cancer in women around
the world, and it has had the leading incidence of cancer in
Taiwanese females for 25 years.1 In 2008, breast cancer was
ranked among the four leading causes of cancer-attributable
deaths. Incidence rate of breast cancer among women in
Taiwan is approximately 56.1/100,000 females andmortality
rate is 11.3/100,000 females.2 Breast cancer is also the
leading cause of cancer mortality for women in the USA and
Canada.3 Previous studies showed that its incidence rate in
USA was 124.3/100,000 and mortality rate was 23.0/100,000
females.4 The age at onset of female breast cancer in Taiwan
is between 45 years and 59 years old,5 which is almost 10
years younger than that in Western countries. This indicates
an early-onset trend in Taiwanese women.6,7
Survival rate of breast cancer patients depends greatly
on the cancer stage; the earlier the cancer is detected and
treated, the better the prognosis and the higher the sur-
vival rate.8e10 Since 2004, the Department of Health has
provided free breast mammograms once every 2 years for
women aged 50e69 years, but only 12% of all eligible
women take advantage of this screening service.6 In com-
parison with other developed countries, Taiwanese women
have lower awareness of the danger of breast cancer6:
approximately 85e96% of patients discovered the symp-
toms for breast cancer by themselves, not via breast
screening.11e14 Furthermore, if the patients do not seek
medical treatment promptly after the symptoms are dis-
covered, the clinical stage of breast cancer advances and
their survival rate drops as the delay is prolonged.12,14,15
Presently, the international definition of “delay” is not
consistent; Unger-Saldana and Infante-Castaneda divided
total delay into two categories16: (1) delay by patients,
which indicates the time from the patients first discovery of
the symptoms to the time the patients pay their first visit to
the doctor; and (2) delay by providers, which can be further
divided into delay in diagnosis and delay in treatment.
Smith et al defined diagnosis delay as the time between the
first examination and the abnormality being found by clin-
ical breast examination or a mammogram and the diagnosis
of breast cancer.17 Delay in diagnosis signifies the time
between the first doctor visit and the time breast cancer is
confirmed by the doctor.16,18e21 Caplan et al found that
there is a delay of approximately 81 days from the patients’
first visit to the doctor, to the time of correct diagnosis,19
Norsati et al defined system delay as the time between
first medical consultation and first clinic visit, with a mean
of 44.8 days and a median of 18 days,22 while Allgar andNeal found that from the breast cancer patients’ first visit
to the general practice to the time of correct diagnosis, the
delay is approximately 27 days.23
In Taiwan, Lin and Hu discovered that the delay in diag-
nosis of breast cancer is approximately 92 days on average,
and for 35.0% of breast cancer patients the delay is >60
days.13 Wang and Hou (1993) found that although 32.4% of
women seek medical attention within 1 week of discovering
an abnormality in the breasts, 45% of women delay seeking
medical attention for more than 3 months.14 Chen studied
changes of the social and psychological well-being of breast
cancer patients with and without delay in medical seeking
and diagnosis, and found that the average delay from pre-
senting symptoms to the diagnosis is 187 days24 from the
discovery of suspicious symptoms in patients, to the time of
confirmed diagnosis. Literature indicates that age, socio-
economic status, and marital status are potential factors
associated with delay in diagnosis of breast cancer.18,19,25e27
Taiwan has adopted a single-payer, universal health care
system, the National Health Insurance (NHI), whose cover-
age rate currently exceeds 99%.28 Using this healthcare
system, people can freely access any level of health care
institutions, from primary clinics, district hospitals, and
regional hospitals to medical centers. No restriction is
placed on the frequency or level of care a patient wishes to
receive. Treatments for severe diseases, such as breast
cancer, and services used in the prediagnosis stage are
mostly covered by the NHI, but only medical institutions
and regional hospitals of sufficient magnitude can provide
advanced technology such as tumor imaging. A literature
review on diagnosis delay found that most studies are
concerned with the delays caused by the referral system
between general practices and hospitals.23,26 In contrast,
due to the implementation of the NHI system, the medical
environment allows patients in Taiwan high accessibility to
medical care, and people have the freedom to choose their
preferred hospitals. Thus, long delays caused by general
practices or referral processes are not expected in Taiwan.
Although previous research has examined various aspects
of delay in diagnosis, most have focused on the influence of
the primary physician and health care system referral sys-
tems.23 The system in Taiwan, however, differs from those of
other countries in that insurance beneficiaries have the
freedom of choice in seeking medical assistance. This dif-
ference in procedure among insurance providers is worth
investigating to understand the particular delays in diag-
nosing breast cancer in Taiwan, to identify the factors
associated with such delays, and to predict the crucial fac-
tors influencing the delay in diagnosis of breast cancer.
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Participants
Research participants were breast cancer patients cared for
at two medical centers in central Taiwan. Face-to-face
interviews were conducted from July 26, 2007 to July 31,
2008. During the survey period of this study, a total of 615
female patients agreed to participate in the interviews, and
600 valid questionnaires were received at the end of survey.
Participants were all recruited at outpatient services of the
two medical centers during their follow-up visit where they
were approached by trained interviewers. While all patients
had been diagnosed with breast cancer and have already
completed active treatment, not all were able to commu-
nicate to us effectively (i.e. too old to understand and
respond to the questions asked or they were being reserved
towards answering questions for research); thus, these
patients were not recruited for the study.
Data collection
Data were collected using a structured questionnaire survey
by four registered nurses with related clinical background
specifically trained for this interview. The survey included
basic personal information (age, educational level, marital
status, occupation, andeconomic status), factorsdelaying the
diagnosis (level of the hospital first visited, number of hospi-
tals the patients visited before breast cancer diagnosis, items
inspected on the first visit), and number of days of delayed
diagnosis (defined as time elapsed between the first visit for
breast cancer-related symptoms and the time of diag-
nosis).9,12e16 Because the structured questionnaire was used
in the one-on-one interviews, all items including number of
days of delay in diagnosiswereansweredona recall basis. This
resulted in some individuals (nZ 150/600) with missing data
whohad tobeexcluded fromouranalysis,becauseof thestrict
requirements of the quality of data collected, leading to
exclusion of any response from participants who were uncer-
tain of their answers, including those on ‘length of delay in
diagnosis’.Recall bias isbelieved tohavebeenreducedbyonly
analyzing the 450 patients with complete set of data. Consent
was obtained from all participants included in the study.
The questionnaire was designed and developed cooper-
atively, and its validity was evaluated by five medical
experts specializing in breast cancer. This study plan was
validated by the Institutional Review Board of China Medi-
cal University Hospital (DMR96-IRB-78).
The four hospital levels were categorized according to
the NHI’s classification of medical institutions by their
accreditation criteria. This parameter reflects patients’
preferences and their healthcare seeking behavior under
universal health insurance. The type of examination at the
initial visit of patients would indicate if relative advance-
ment in medical technology on the provider side effectively
influences delay in diagnosis.
Statistical analysis
Data analyses first used descriptive statistics to measure
frequency distributions of the participants by socio-demographic status and diagnosis delay factors (hospital
level the patient first visited, number of hospitals visited
before diagnosis, and items examined in the first visit).
Mean days taken to have the breast cancer diagnosed were
also measured by the same variables. Differences in mean
days taken to have the final diagnosis between groups were
examined in t test and one-way analysis of variance. The
distribution of days required to have breast cancer diag-
nosed in this group of patients shows that approximately
half of study participants had their breast cancer diagnosed
no more than 7 days (median). Under normal circum-
stances, the examination can be scheduled within 2e7 days
after a hospital visit in Taiwan and, if any problem is
detected in the results, physicians could arrange for further
examination or surgical treatment. Histology results are
usually obtained within 2e10 days since examination.
Therefore, in general, the diagnosis process requires
approximately 4e17 days. Days taken for the final diagnosis
were thus divided into two groups (7 days vs. >7 days).
Logistic regression analysis was used to investigate factors
that may have association with the earlier diagnosis of the
disease. All statistical analyses were performed using SAS
software, version 9.2 (SAS Institute Inc., Cary, NC, USA).Results
Of the 450 breast cancer patients recruited for this study,
their average age when the symptoms were discovered was
48.7 years old, with 34.5% patients 44 years old. A com-
puted 75.3% of the patients were married, 43.5% had only
secondary education, and 25.7% had an average monthly
household income between 25,001 and 45,000 Taiwan Dol-
lars (Table 1). About half (54.9%) of breast cancer patients
made their first hospitals visits at medical centers, followed
by regional hospitals (20.9%). Most of the participants
(64.3%) visited only one hospital and 28.1% visited two
hospitals before diagnoses were given. In the first clinical
visit, 67.4% participants received a mammogram and 75.9%
participants received a breast ultrasound. Diagnoses also
used the magnetic resonance imaging (MRI) scan for 14
women, and both breast ultrasound and mammogram for
266 women in the first visit. The average delay in diagnosis
was approximately 27.8 days: 302 (67.1%) patients had the
disease diagnosed in 7 days, and 43 (9.7%) experienced a
delay of >30 days (Table 1).
Table 2 shows the mean number of days it took for
women had breast cancer diagnosed by socio-demographic
and health care characteristics. Mean days to diagnosis was
not significantly different for each of the socio-demo-
graphic factors examined. However, it took longer for
younger patients to have the disease diagnosed: 37.7 days
for those aged 44 years. Divorced or separated women
had longest delay within the marital status category (66.7
days). Average family income was unlikely to be associated
with delay in diagnosis.
Table 2 also shows that women cared for at medical
centers on their first visit had breast cancer diagnosed in the
shortest mean period of 19.2 days, 57.2 days shorter than
that required at local clinics (pZ 0.005). Number of hospi-
tals visited was also associated with the delay in diagnosis. It
took 10 times longer to have the breast cancer diagnosed for
Table 1 Patient demographic characteristics and diag-
nostic factors (n Z 450).
Variables n %
Age at first detected symptom (y)
44 151 34.5
45e49 99 22.6
50e54 74 16.9
55 114 26.0
Missing 12
Education level
Elementary or lower 117 26.2
Secondary school 194 43.5
College or higher 135 30.3
Missing 4
Marital status
Single 40 8.9
Married 338 75.3
Divorced/Separated 21 4.7
Widowed 50 11.1
Missing 1
Average family monthly income (TWD)
25,000 50 14.8
25,001e45,000 87 25.7
45,001e65,000 89 26.3
65,001e85,000 47 13.9
>85,000 65 19.2
Missing 112
Level of medical service at first visit
Medical center 245 54.9
Regional hospital 93 20.9
District hospital 75 16.8
Local clinic 33 7.4
Missing 4
Number of hospitals visited before diagnosis
1 288 64.3
2 126 28.1
3 34 7.6
Missing 2
Examination on first visit
No 74 16.9
Yes 365 83.1
Missing 11
Mammography on first visit
No 143 32.6
Yes 296 67.4
Missing 11
Breast ultrasound on first visit
No 106 24.1
Yes 333 75.9
Missing 11
MRI on first visit
No 425 96.8
Yes 14 3.2
Missing 11
Mammography and breast ultrasound on first visit
No 173 39.4
Yes 266 60.6
Missing 11
Table 1 (continued )
Variables n %
Length of delay in diagnosis (d)
7 302 67.1
8e14 64 14.2
15e21 26 5.8
22e30 15 3.3
31e90 16 3.6
91e180 8 1.8
181 19 4.3
Mean of delay in diagnosis Z 27.8  88.0 d; mean age at first
detected symptom Z 48.7  10.5 y.
MRI Z magnetic resonance imaging; TWD Z New Taiwan Dol-
lars.
Delayed diagnosis in breast cancer 699women visiting three hospitals compared with women vis-
iting only one hospital (147.4 vs. 14.3 days; p < 0.001).
Women who received an MRI examination on first visit also
had the disease diagnosed much earlier compared with
those without the test (8.4 vs. 28.9 days; p < 0.001).
Table 3 shows that approximately two-thirds of the
patients had the breast cancer diagnosed as early as 7 days
or earlier. Diagnosis taking longer than 7 days was not sig-
nificantly associated with the socio-demographic variables.
Among the diagnosis-related health care factors, only
number of hospital patient visited was significantly asso-
ciated with length of delay in diagnosis of the cancer.
Compared with women cared for by one hospital, those who
visited two hospitals had an odds ratio (OR) of 2.23 [95%
confidence interval (CI): 1.37e3.63] to have the disease
diagnosed in longer than 7 days. The OR increased to 9.26
(95% CI: 3.87e22.15) for patients who had visited three
hospitals.
Discussion
Breast cancer occurs in Taiwanese women mostly aged
45e59 years, approximately 10 years younger than Euro-
pean and American women.5,13,14,24,29 This study finds that
approximately 60.0% of breast cancer patients in Taiwan
are under 49 years old, suggesting that the age of Taiwa-
nese women afflicted with breast cancer is decreasing.5
Moreover, while approximately 85e96% of Taiwanese
breast cancer patients discover the symptoms by them-
selves, most breast cancer patients do not have the habit of
performing breast self-examination or any other breast
cancer screening before being diagnosed with breast can-
cer.11,13,14 It can be seen from the outcomes of our study
that women in Taiwan have insufficient knowledge and
awareness in breast cancer prevention.6,30 Therefore, the
importance of practicing regular breast self-examinations
and screening should be emphasized in young women
when implementing preventive medical policies, both at
service or government level.
This study finds that of the patient characteristics, age,
educational level, marital status, and average monthly
household income do not have a significant statistical cor-
relation with delay in diagnosis. However, similar to the
studies of Neal and Allgar (2005), Barber et al. (2004), and
Table 2 Differences between patient characteristics, health care factors and delay in diagnosis (n Z 450).
Variables Delay in diagnosis (d)
Mean SD F(t) p
Age at first detected symptom (y)a 1.25 0.292
44 37.7 102.6
45e49 25.9 92.8
50e54 30.7 102.8
55 16.7 46.6
Education levela 0.59 0.556
Elementary or lower 20.4 66.1
Secondary school 31.3 98.2
College or higher 29.4 90.5
Marital statusa 1.66 0.175
Single 30.9 116.9
Married 26.7 75.5
Divorced/Separated 66.7 201.6
Widowed 17.0 58.8
Average family monthly income (TWD)a 0.29 0.884
25,000 22.8 57.0
25,001e45,000 31.5 98.3
45,001e65,000 31.5 106.1
65,001e85,000 23.5 62.8
>85,000 39.1 111.2
Level of medical service at first visita 4.33 0.005
Medical center 19.2 58.4
Regional hospital 28.5 88.7
District hospital 34.5 104.6
Local clinic 76.4 177.5
Number of hospitals visited before diagnosisa 40.83 <0.001
1 14.3 45.3
2 26.7 68.3
3 147.4 231.3
Examination on first visitb 0.65 0.520
No 35.6 111.1
Yes 26.8 84.0
Mammography on first visitb 1.63 0.105
No 40.6 127.5
Yes 22.3 61.9
Breast ultrasound on first visitb 0.09 0.931
No 28.9 93.6
Yes 28.1 87.7
MRI on first visitb 4.51 <0.001
No 28.9 90.4
Yes 8.4 4.7
Mammography and breast ultrasound on first visitb 1.30 0.194
No 35.9 116.5
Yes 23.3 65.0
MRI Z magnetic resonance imaging; SD Z standard deviation; TWD Z New Taiwan Dollars.
a ANOVA.
b t test.
700 S.-H. Shieh et al.Ramirez et al. (1990), this study observed that delay in
diagnosis was longest (38 days) in breast cancer patients
aged 44 years and that approximately 60% of the breast
cancer patients were <49 years old.18,26,27 For those who
were not yet married and assumed multiple roles, Chie and
Chang also indicated in their study that the general opinion
holds that the younger population is less likely to have
cancer and do not practice regular breast self-examination.11 In addition, patients in Taiwan prefer to
seek treatment from well-known doctors and would rather
be put on waiting list just to be examined or treated by
these physicians. As a result, it is likely that patients are
too late to start process of diagnosis and treatment. Caplan
et al, in contrast, found that patients experience longer
delays because most tend to believe their conditions are
not serious.19
Table 3 Influence of demographics and health care factors on the delay in diagnosis of breast cancer (n Z 420).
Variables Days before diagnosis OR (95% CI) p
7
n %
>7
n %
Age at first detected symptom (y)
44 (ref) 89 (31.7) 54 (38.9)
45e49 68 (24.2) 24 (17.3) 0.59 (0.31e1.13) 0.110
50e54 47 (16.7) 24 (17.3) 1.06 (0.55-2.04) 0.858
55 77 (27.4) 37 (26.6) 1.19 (0.64e2.21) 0.587
Education level
Elementary or lower (ref) 81 (28.8) 31 (22.3)
Secondary school 122 (43.4) 57 (41.0) 1.29 (0.71e2.32) 0.403
College or higher 78 (27.8) 51 (36.7) 1.70 (0.89e3.24) 0.110
Marital status
Single (ref) 26 (9.3) 13 (9.4)
Married 210 (74.7) 108 (77.7) 1.35 (0.62e2.95) 0.449
Divorced/Separated 11 (3.9) 6 (4.3) 1.13 (0.30e4.35) 0.854
Widowed 34 (12.1) 12 (8.6) 1.07 (0.36e3.15) 0.898
Level of medical service at first visit
Medical center (ref) 166 (59.1) 64 (46.0)
Regional hospital 53 (18.9) 35 (25.2) 1.29 (0.74e2.26) 0.369
District hospital 47 (16.7) 24 (17.3) 0.95 (0.50e1.80) 0.867
Local clinic 15 (5.3) 16 (11.5) 1.40 (0.60e3.29) 0.439
Number of hospitals visited before diagnosis
1 (ref) 204 (72.6) 64 (46.0)
2 68 (24.2) 50 (36.0) 2.23 (1.37e3.63) 0.001
3 9 (3.2) 25 (18.0) 9.26 (3.87e22.15) <0.001
MRI on first visit
No (ref) 275 (97.9) 132 (95.0)
Yes 6 (2.1) 7 (5.0) 3.30 (1.04e10.48) 0.043
Mammography and breast ultrasound on first visit
No (ref) 100 (35.6) 64 (46.0)
Yes 181 (64.4) 75 (54.0) 0.76 (0.48e1.20) 0.240
CI Z confidence interval; MRI Z magnetic resonance imaging; OR Z odds ratio.
Delayed diagnosis in breast cancer 701In comparison with single women, divorced or sepa-
rated women have a longer, but not statistically significant
so, delay in diagnosis of approximately 36 days. The
divorce rate increases gradually year after year in modern
Taiwanese society, with an increase of 10.0% since
2000dthe divorce rate was 11.5% in 2010 (58,037 couples
in total).31 Neal and Allgar (2005) point out that single,
separated or divorced women are more likely to experi-
ence delays in diagnosis as compared to married women.26
It has been argued that divorced and separated women
have extensive socio-economic burden and family
responsibilities, which consequently leads to a delay in
diagnosis after acknowledging symptoms of breast cancer.
One other potential factor is that women who have
spouses are likely to discover abnormalities on the breast
through their spouses. In addition, their spouses can sup-
port them in seeking medical help promptly, and thus
shorten the delay in diagnosis. Thus, divorced women
should be a group to which government related organ-
izations must pay more attention, particularly in regards
to their health condition.
Low socioeconomic status is one of the factors for delay
in diagnosis.25,26 However, results of this study show thatthe average monthly family income has no significant cor-
relation with delay in diagnosis. This discrepancy from
other studies may be due to the different health systems
between Taiwan, Europe, and the USA. Caplan et al found
no significant correlation between income and delay in
diagnosis in breast cancer patients, but Caucasian women
who participate in Medicaid are more likely to experience a
delay in diagnosis, as compared to those having both Med-
icaid and private insurance.25 Despite the free services at
point of use, the referral system in the UK is stringent.
Patients must consult general practitioners first, and are
only referred to hospitals for further examination and
treatment when necessary. Therefore, waiting for medical
attention, and delays in diagnosis and treatment may
occur. However, people with better socioeconomic status
would purchase private insurance to avoid having to wait to
get further treatment. Since the implementation of Tai-
wan’s NHI in 1995, the coverage rate in 2010 reached 99.4%
(approximately 23.03 million people), the accessibility of
medical care for the Taiwanese is high; and people are free
to choose preferred hospitals for treatment.6 Thus, we
believe that socioeconomic status is unlikely to be the
factor for delay in diagnosis for patients.
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between the level of the hospital first visited and days of
delay in diagnosis (pZ 0.005): the lower the hospital level of
the first visit, the longer the delay in diagnosis. If patients
visit a local clinic first, they may be transferred to larger
hospitals for further examination, diagnosis, and treatment.
This transfer from small to large hospitals would prolong the
diagnosis process. Average delay in diagnosis for breast
cancer is approximately 28 days in this study, but Lin and Hu
found that the delay in diagnosis is 92 days on average.13
Length of delay in diagnosis has been reduced significantly
since Lin and Hu’s study, which might be a result of the
launch of the policy of “freemammogram once every 2 years
for women aged between 50 and 69” by the government in
2004, and the corresponding emphasis of breast cancer
diagnosis quality by hospitals. It could also be the outcome
of the government’s active promotion of preventive medical
policy. Generally, in Taiwan, however, it takes about 2e10
days from organizing a breast cancer examination to obtain a
confirmed diagnosis by a histology report, and this can be a
key factor for generating a delay in diagnosis. Because of the
health insurance system in Taiwan, patients have high
accessibility to medical care, and are free of the referral
processes as seen in the European and American countries.
The length of delay in diagnosis (28 days) in breast cancer
patients, however, is still similar to the 27-day delay
reported by Allgar and Neal for breast cancer patients in
England’s health systemwith a referral system.23 Therefore,
medical institutes should carefully review and improve the
internal procedures with regard to examination arrange-
ments, and report waiting time to shorten the diagnosis time
for breast cancer patients.
Caplan et al studied American women, and found that
the average delay in diagnosis was 81 days.19 Because the
USA strictly implements the referral system, diagnosis is
often delayed for many patients during the referral proc-
ess. In contrast, Taiwanese have high accessibility to
medical care, and thus experience shorter delays in diag-
nosis. Also, Taiwanese patients tend to seek medical
attention in large hospitals if an abnormality is suspected32:
more than half of the patients in this study chose medical
centers as their first hospitals. In addition, the results of
this study indicate that delays in diagnosis for patients who
visit more than three hospitals before confirmed diagnosis
are approximately 133 days longer than for patients who
visited only one hospital, and patients who visited three or
more hospitals before getting a correct diagnosis had longer
delays in diagnosis than patients who had visited one hos-
pital (OR Z 9.26, 95% CI: 3.87e22.15). This result verifies
the assumption that the fewer the hospitals visited before a
correct diagnosis, the shorter the delay. More importantly,
we would like to point out that there is no strict referral
system based on the primary physician mechanism in Tai-
wan. Patients can freely access healthcare institutions, in
order to obtain opinions from different physicians without a
referral from their primary care physician.33 In our study,
>35% of patients sought second opinions at more than one
hospital. Therefore, we believe that the delay in diagnosis
is prolonged due to ‘physician shopping’ or ‘hospital shop-
ping’ behavior.
For the examination items received in the first visit to
the hospital, only MRI has a significant association withdelay in diagnosis (p Z 0.043). Patients who received MRI
had shorter delays in diagnosis. However, the cost for an
MRI scan is high, so a breast ultrasound is often performed
as an initial screening at the initial stage of detecting
abnormalities in the breasts, and a mammogram would be
performed later if necessary.13
Overall, the NHI system reduces the financial barriers to
seeing doctors, and increases access to medical services
across populations in Taiwan. Therefore, the length of
delay in diagnosis for breast cancer is shorter in comparison
to Western countries. Positive outcomes in some of the NHI
preventive health care programs are also illustrated. This
study also finds that the higher the level of the hospital first
visited, the shorter the delay in diagnosis, and the more
hospitals visited before a breast cancer diagnosis, the lon-
ger the delay in diagnosis. Therefore, this study suggests
that when a clinic or small hospital discovers that a patient
is suspicious of having the symptoms of breast cancer, the
hospital should take the initiative of transferring the
patient to a larger hospital for further examination. This
would prevent the repetitive use of medical services and
subsequently shorten the delay in diagnosis.
Although the participants of this study were confirmed
breast cancer patients in two medical centers in central
Taiwan, because of convenient transportation, it takes only
1 hour from central Taiwan to reach northern or southern
Taiwan. As a consequence, these two medical centers also
include patients from northern and southern Taiwan, and
therefore, the sample selection bias is minimal. Finally, for
the administering of questionnaire for this study, patients
were asked to fill out the length of delay of their diagnosis
from memory, which may pose recall bias on the collected
data despite precautions adopted by conducting the inter-
views with breast cancer patients after treatment. The
duration since diagnosis and treatment to the time of
interview greatly deals with recall bias in the provided
response of our participants. However, because having
undergone a major life event such as breast cancer
examination and diagnosis has substantial impact on one’s
life, we would like to believe that most (if not all) patients
would still be likely to recall their course of seeking medical
care, including duration before their examinations, diag-
nosis, and treatment. Still, the four interviewers of this
study had >3 years of clinical experience and received
interview training, and should be able to ensure con-
sistency in the data collected. Participants with missing
data on length of delay in diagnosis were also excluded
from analysis. Moreover, the association between stage of
disease and delay in diagnosis was not examined for the
following reasons: the diagnosis of breast cancer is typically
confirmed following a standardized protocol of examina-
tions via imaging including mammography and ultrasound in
Taiwan hospitals. Patients undergo these examinations
regardless of their cancer stage. Thus, we believe that the
time to diagnosis should not differ by stage. Secondly, the
stage of breast cancer has been proved not to be associated
with delay in its diagnosis.21 Although they seem counter-
intuitive, results from a number of past studies are in
agreement with this finding.21,34,35
Findings of this study would help the Bureau of NHI to
improve understanding of the conditions of delay in the
diagnosis of breast cancer in Taiwan-to serve as a reference
Delayed diagnosis in breast cancer 703for developing breast cancer prevention policies, to edu-
cate and remind the population of the importance of earlier
detection and earlier treatment, to encourage medical
systems to pay attention to the timeliness of breast cancer
diagnosis, and to improve the quality of Taiwan’s breast
cancer medical treatment. Besides investigating the causes
of the low breast cancer screening prevalence among the
public, the government should also clarify whether con-
ducting breast cancer screenings has any effect on diag-
nosis delays. This study can also provide references
associated with delay in the diagnosis of breast cancer and
its predictors in Taiwan for international comparison and
future studies.
Acknowledgments
The authors would like to thank Dr. Hwei-Chung Wang, Dr.
Dah-Cheng Yeh, Mrs. Huey-Chu Chen and Taichung Kaihuai
Association for their assistance and professional input
throughout the course of this study. This study was sup-
ported by grants of commissioned research projects “101
Building cancer research excellence system project”
(DOH101-TD-C-111-005) of the Department of Health,
Executive Yuan.
References
1. Department of Health. Hygiene statistic display (sixth) hygiene
statistic tendency: death rate and cause. Taipei: Department
of Health; 2006.
2. Department of Health. Taiwan cancer registry annual report,
2008. Taipei: Department of Health; 2010.
3. American Cancer Society. Breast cancer facts & figures
2009e2010. Atlanta: American Cancer Society Inc.; 2011.
4. National Cancer Institute. SEER Cancer Statistics Review. 2011;
http://seer.cancer.gov/statfacts/html/breast.html#incidence-
mortality. [Accessed 10.06.12].
5. Chang KJ, Kuo WH, Wang MY. The epidemiology of breast
cancer in Taiwan. J Chinese Oncol Soc 2008;24:85e93 [in
Chinese, English abstract].
6. Department of Health. Phase II national cancer prevention and
treatment programdcancer screening, 2010e2013. Taipei:
Department of Health; 2010.
7. National Health Research Institutes. Diagnosis and treatment
of breast cancerdcommon consensus. Taipei: Taiwan Cooper-
ative Oncology Group (TCOG); 2004.
8. Anderson BO, Yip CH, Smith RA, Shyyan R, Sener SF, Eniu A,
et al. Guideline implementation for breast healthcare in low-
income and middle-income countries: overview of the Breast
Health Global Initiative Global Summit 2007. Cancer 2008;113:
2221e43.
9. Reddy M, Wilson RG. Screening for breast cancer. Women’s
Health Medicine 2006;3:22e7.
10. Taiwan Cancer Registry. Top ten deadliest female cancer: the
survival of new diagnosis, 2003e2007. Taipei: Taiwan Cancer
Registry; 2009.
11. Chie WC, Chang KJ. Factors related to tumor size of breast
cancer at treatment in Taiwan. Prev Med 1994;23:91e7.
12. Elwood JM, Moorehead WP. Delay in diagnosis and long-term
survival in breast cancer. BMJ 1980;280:1291e4.
13. Lin YC, Hu SC. Factors associated with medical-seeking delay,
diagnostic delay, and therapeutic delay of women with breast
cancer: in a medical cancer in southern Taiwan. Public Health
2001;27:287e300 [in Chinese].14. Wang HH, Hou MF. Diagnostic delay and related factors in
women with breast cancer. Kaohsiung J Med Sci 1993;9:103e12
[in Chinese].
15. Richards MA, Westcombe AM, Love SB, Littlejohns P,
Ramirez AJ. Influence of delay on survival in patients with
breast cancer: a systematic review. Lancet 1999;353:1119e26.
16. Unger-Saldan˜a K, Infante-Castan˜eda C. Delay of medical care
for symptomatic breast cancer: a literature review. Salud
Publica Mex 2009;51(Suppl. 2):S270e85.
17. Smith ER, Adams SA, Das IP, Bottai M, Fulton J, Hebert JR.
Breast cancer survival among economically disadvantaged
women: the influences of delayed diagnosis and treatment on
mortality. Cancer Epidemiol Biomarkers Prev 2008;17:
2882e90.
18. Barber MD, Jack W, Dixon JM. Diagnostic delay in breast can-
cer. Br J Surg 2004;91:49e53.
19. Caplan LS, Helzlsouer KJ, Shapiro S, Wesley MN, Edwards BK.
Reasons for delay in breast cancer diagnosis. Prev Med 1996;
25:218e24.
20. Gwyn K, Bondy ML, Cohen DS, Lund MJ, Liff JM, Flagg EW, et al.
Racial differences in diagnosis, treatment, and clinical delays
in a population-based study of patients with newly diagnosed
breast carcinoma. Cancer 2004;100:1595e604.
21. Tartter PI, Pace D, Frost M, Bernstein JL. Delay in diagnosis of
breast cancer. Ann Surg 1999;229:91e6.
22. Nosarti C, Crayford T, Roberts JV, Elias E, McKenzie K,
David AS. Delay in presentation of symptomatic referrals to a
breast clinic: patient and system factors. Br J Cancer 2000;82:
742e8.
23. Allgar VL, Neal RD. Delays in the diagnosis of six cancers:
analysis of data from the National Survey of NHS Patients:
Cancer. Br J Cancer 2005;92:1959e70.
24. Chen WX. Comparison of delay diagnosis and non-delay diag-
nosis group hope analysis in women with breast cancer. MS
thesis. Taiwan: National Cheng Kung University Department of
Nursing; 2009 [in Chinese].
25. Caplan LS, Helzlsouer KJ, Shapiro S, Freedman LS, Coates RJ,
Edwards BK. System delay in breast cancer in whites and
blacks. Am J Epidemiol 1995;142:804e12.
26. Neal RD, Allgar VL. Sociodemographic factors and delays in the
diagnosis of six cancers: analysis of data from the “National
Survey of NHS Patients: Cancer”. Br J Cancer 2005;92:1971e5.
27. Ramirez AJ, Westcombe AM, Burgess CC, Sutton S,
Littlejohns P, Richards MA. Factors predicting delayed pre-
sentation of symptomatic breast cancer: a systematic review.
Lancet 1999;353:1127e31.
28. National Health Research Institutes. National Health Insurance
Research Database: introduction. http://w3.nhri.org.tw/
nhird/en/index.htm. [accessed 11.12 11].
29. Shen CY. Study of breast cancer in Taiwan. National Science
Council Monthly 2000;28:675e8 [in Chinese].
30. Shieh SH, Chen HC, Tsai WC, Kuo SY, Tsai YF, Lu CH. Impact of
breast cancer patients’ awareness on attendance at screening.
Int Nurs Rev 2012;59:353e61.
31. Ministry of the Interior. Statistical yearbook of interior: 2010
report. Taipei: Ministry of the Interior; 2011.
32. Chie WC, Huang CS, Chang KJ. Breast cancer in Taiwan. Chin
J Pub Health 1997;16:62e76 [in Chinese].
33. Hsieh VC, Wu TN, Liu SH, Shieh SH. Referral-free health care
and delay in diagnosis for lung cancer patients. Jpn J Clin
Oncol 2012;42:934e9.
34. Dennis CR, Gardner B, Lim B. Analysis of survival and recur-
rence vs. patient and doctor delay in treatment of breast
cancer. Cancer 1975;35:714e20.
35. Fisher ER, Redmond C, Fisher B. A perspective concerning the
relation of duration of symptoms to treatment failure in
patients with breast cancer. Cancer 1977;40:3160e7.
